Lending and borrowing money are ancient practices with specific injunctions for dealing with the borrower given in the Bible. In modern times loans allow the borrower to acquire goods in advance while the lender earns profit through the interest charged. Interest-loaded loans may lead to overspending with financially disastrous consequence for the borrower. In this paper, two models of loan payment, Equal Principal Payment (Model 1) and Equal Installment Payment (Model 2 are presented based on diminishing balance interest rate. The simulated results of the models compared with data provided by a private credit cooperative showed Model 2 to be more realistic, the amount paid comparable with payment to the Credit Cooperative and easy to remember. The interest charged by the private cooperative fluctuated but in a declining pattern while the interest charged in the two models declined continuously, with lesser total interest charged but the difference is not significant. Understanding interest schemes for loan payments may mitigate the danger of financial disaster through overspending.
INTRODUCTION
In a person's life, money is very important. Almost every day, money is used in transactions like buying and selling of goods commodities and services. The sale of the exchange of commodities and/or services is called money (Innes, 2013) .
In business, lending and borrowing of money are part of the operation where a borrower has the opportunity to use the borrowed money to start or expand business or acquire properties. The lender would gain profits through the interest charged. Take for instance in a purchase of item using a credit card. The card provider will lend the money in the form of loan to the costumer in the amount equal to the purchased item. After the agreed period of time, the card holder shall repay all debt obligations to the card provider with the interest. This interest is the payment for borrowing the money.
The payment of borrowed money with interest charged has many schemes. In an online article entitled, Flat versus Declining (2011), it was stressed that paying the interest amount is dependent of the rate agreed and the method used in calculating it. Some lending institutions use interest rate charged to the original borrowed money throughout the term of the loan. This method of calculating the interest is called flat rate method. Others use to calculate the charged interest based only on the money that remains in the hands of the borrower. That is, interest calculation is based on the outstanding loan balance. This method is called diminishing interest rate method.
Comparing the two mentioned method of interest calculations, the later, diminishing interest rate method sounds attractive. However, many of the borrowers have little, if not, no idea about how the repayment of a loan is done using this scheme. In this paper, two systems of repaying a loan using a diminishing interest rate method are mathematically modelled in trying to reveal the repayment contents of a loan.
FRAMEWORK
Lending and borrowing of money to acquire properties or to start and expand a business is a common practice. However, such lending and borrowing have payment called interest charges. These charges have many possible schemes depending on the approved agreement between the lender and the borrower (Flat versus Declining, 2011) . The interest charged in a specified time plus the portion of the barrowed money will constitute an amortization will be paid regularly to the lender until the end of the term of the loan.
The two models of repaying a loan using diminishing interest rate method are considered in this paper: The Equal Principal Payment and Equal Installment Payment. Each of the payment method is mathematically modeled to reveal the behavior of the repayment scheme of a loan. Using numerical simulations, the solutions were determined and the results were graphed.
With the available data from a private Credit Cooperative which uses diminishing interest rate, the simulated data from the derived models were compared showing the comparisons.
Model of Personal Loans Model 1: Equal Principal Payment
The basic assumptions under this model are:
i.) Repayment period is pre-determine and is fixed; ii.) Each payment is done at the end of each period; iii.) The interest rate does not fluctuate; iv.) The amount paid for the principal is equally divided for each payment period and fixed. Then, at n = 1, at the end of the first period, the amount paid for the first installment A 1 is given by
Model 2: Equal Installment Payment
In this method, the installment payment A n is fixed while the amount paid for the loan (principal) B at the end of the period n is not fixed. Sirug (2014) claimed that in a series of equal regular payments in a personal or business transactions, the accumulated amount A is also known as future value F n and the principal amount P is known as present value P n and the regular amount paid denoted by R is given by
The rate of money growth are anticipated to affect the interest rate in many ways. For instance, if the growth rate of money increases, there is also an excess supply of money in circulation, particularly in homes and the price levels of commodities and services will also rise up. This includes the growing of interest rates in lending institutions. The rising up of interest rates in response to the changing rate of money growth has been an established pattern based on the studies of Cagan (1972) , Cagan and Gandolfi (1969), and .
Interest rate is a crucial factor to lending institutions. This rate is the defining factor as far as the risk of the sustainability of the institution. Delis and Kouretas (2011) found that low-interest rates indeed increase lending institution risktaking substantially. However, the effects of interest rates on lending institution risk-taking is dependent on individual bank characteristics. Lending institutions with higher equity capital has lesser risk-taking than those low equity capital.
OBJECTIVES OF THE STUDY
The study focused on the mathematical modelling of the two methods of interest calculations using the diminishing interest rates in repaying a loan. However, many of the borrowers have little, if not, no idea about how the repayment of a loan is done using this scheme of a diminishing interest.
Hence, this paper specifically reveal the repayment contents of a loan using the two diminishing interest rate methods, and are compared with a private credit cooperative which uses diminishing interest rate.
METHODOLOGY
Two models of repaying a loan using diminishing interest rate method are considered: The Equal Principal Payment and Equal Installment Payment. Each of the method is mathematically modeled in trying to reveal the repayment scheme of a loan. Numerical simulations for their solutions were done and the results were tabulated and graphed. Data from a private Credit Cooperative which uses diminishing interest rate are obtained and graphed. The results of the two models where compared with the data from a private Credit Cooperative in terms of the interest charged and the paid amount. Using the data provided by a private Credit Cooperative, the models were compared. As can be seen from the figures, the interest charged by the private cooperative fluctuated but in a declining pattern while the interest charged in the two models declined continuously.
RESULTS AND DISCUSSION

Application and Validation of the Model
In the simulated data using Model 2, the Equal Installment Payment was realistic because it has approximately the same amount of interest paid with the private credit cooperative. The numeric comparisons of the average and sum of interest charged after year one to year five are shown in tables 1 and 2, respectively. It can be seen that although the total interest charged calculated using the models is lesser, the difference is not significant. Table 1 shows the comparison of an average interest charged (in Peso) per month of the loans at 1% per month interest rate. In the three given amount of loan (in Peso), that is, Php 300,000.00, Php500,000.00 and Php 1,000,000.00, the interest charged in Model 1, which is the Equal Principal Payment is the lowest and the charged by the private Credit Cooperative is the highest from the first year of the loan until the end of the term (in year 5). Comparing the average interest charged every year using Analysis of Variance (ANOVA), the difference is not statically significant. Meaning, either of the two derived models or the interest charged by the private credit cooperative, the interest in average is just the same. Specifically, if a borrower has a loan of Php 500,000.00, after year 1, the difference in average charge between Model 1 and the private Credit Cooperative is just Php 114.00 which is 0.0228% of the borrowed amount. Similarly, after year 5, the difference is just Php 253.00 which is 0.0506% of the loan amount. Table 2 shows the comparison of the total interest charged (in Peso) per year of the loans at 1% per month interest rate. In the three given amount of loan (in Peso), that is, Php 300,000.00, Php500,000.00 and Php 1,000,000.00, the total interest charged in Model 1, which is the Equal Principal Payment is the lowest and the charged by the private Credit Cooperative is the highest from the first year of the loan until the end of the term (in year 5).
CONCLUSIONS
The interest charged using the two models declined continuously until the end of the term of the loan. However, the interest charged by the Credit Cooperative has fluctuations but is in declining pattern. Although the two developed models have lesser total interest charged on the loan, the difference is not significant. Model 2 which is Equal Installment Payment is more realistic than model 1 because it has comparable amount paid to a loan with a Credit Cooperative. Also, the Model 2, Equal Installment Payment is easy to remember than Model 1: Equal Principal Payment in repaying a loan. Interest of loans calculated using Model 2 is expected to aid borrowers in understanding interest schemes for loan payments thereby providing awareness of the potential risk of financial disaster brought about by interest-loaded loans.
